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ABSTRACT : -

The United States Training and Enployment Service
Teneral Aptitude Test Battery (GATB), first published in 1947, has
been inc¢luded in a cont: snuing program of research to validate the
tests against success in manv different occupations. The GATB
consists of 12 tests which measure nine aptitudes:’ General Learning
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form
Perception; Clerical Perception; Motor Coordination; Finger -
Dexterity; and Manual Dexterity. The aptitude scores are standard
scores with 100 as the average for the general working population,
and a standard deviation of 20. Occupational norms are established in
terms of minimum qualifying scores for each of the significant
aptitude measures which, when combined, predict job performance.
Cutting scores are set only for those aptitudes which gid in
predicting the performance of the job duties of the experimental
sample. The GATB' norms described are appropriate only for jobs with
content similar to that shown in the job descripticn presented in
this report. A description of the validation sample and a personnel
evaluation form are also included. . (AG)
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FOREWORD

The United States Training and Employment Service General Aptitude
Test Battery (GATB) was first published in 1947. Since that time the
GATB has been included in a continuing program of research to validate
the tests against success in many different occupations. Because of.
its extensive research base the GATB has come to be recognized as the
best validated multiple aptitude test battery in existence for use in
vocational guidancfe.

The GATB consiste of 12 tests which measure 9 aptitudes: General

Learning Ability, Verbal Aptitude, Numerical Aptitude, Spatial Aptitude,
Form Perception, Clerical Perception, Motor Coordination, Finger dexterity,
and Manual Dexterity. The, aptitude scores are standard scores with 100 as
the average for the general working population, with a staggg_x;q deviation
of 20.

Occupational norms are established in terms of minimum qualifying scores
for, each of the significant aptitude measures which, in combination
predict job performance. For any given occupation, cutting scores are

set only, for those aptitudes which contribute to the prediction of
performance of the job duties of the experimental sample. It is important
to recognize-that another job might have the same job title but the job
content might not be siimilar. The GATB nomms described in this report are

appropriate for use only for jobs with content similar to*that shown in the .

job description included in this report. -
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. deviations, aptitude-criterion correlations and selective efficiencies. ?

GATB Study #2547.
DEVELOPMENT OF USTES APTITUDE TEST BATTERY i '
‘for

A ‘Steam-Power-Plant Operato:; (1ight, heat & power) 952,.782-040
S-340R:

This report describes research undertaken for the purpose of developing
General Aptitude Test Battery (GATB) norms for the occupation of Steam-
Power-Plant Operator (light, heat & power) 952.782-040. The following
norms were established:

Minimum Acceptable K

GATB Aptitudes ' GATB Scores
N-Numerical Aptitude 85
S-Spatial Aptitude 85
K-Motor Coordination 85 : -
F-Finggr Dexterity 75 e
5 -]

Sample:

120 males employed as Steam-Power~Plant Operators in California. This
study was conducted prior to the requirement of providing minority group
information. Therefore, minority'group composition is unknown.

Criterion:

Supervisory ratings.

Design:

Concurrentw‘(test and criterion data were collected at approximately the
same time). Minimum aptitude"”f'gquirements were determined on the basis of
a job analysis and statistical analyses of aptitude mean scores, standard :

Concurrent Validity:

Phi coefficient = .40 (P/2 <.0005)

SO TN SN I

Effectiveness of Norms:

Only 66% of the nontest-selected workers used for this study were good
workers; if the workers had been test-selected with the above norms, 81%
would have been good workers. 34% of the nontest-selected workers used

for this .study were poor workers; if the workers had been test-selected ‘
with the above norms, only 19¥ would have been poor workers. The effective-
ness of the norms is shown“graphically in Table 1: '
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TABLE 1

Effectiveness of Norms

Without Tests With Tests
Good Workers § 66% 81%
Poor Workers 34% 19%

~ SAMPLE DESCRIPTION

(9]
s
N
1)
P

N =120

Occupational Status:

Employed workers.

Work Setting:

Workers were employed by the Los Angeles City Department of Water
~.... and Power., -

Eﬁployer Selection Requirements:

Education: High school Hibloma or its equivalent,
Previous Experiencé: None required.

Tests:  None specified.

Other; Personal interview,

Principal Activities: \?/ f

The job duties for each worker are comparable to those shown in the
job description in the Appendix.

Minimum Experience:

All workers ir the study had at least eight months total job
experience.

e
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TABLE 2
3

Means, Standard Deviation (SD), Ranges,.and Pearson Product-
Moment Correlatiuns w1th the Cnterlon (r) for Age, Education,
and Experience

Mean SD Range r

Age (years) 40.4 10.3 21-61 -.174
Education (vears) 12.0 1.3 8-16 .054
Experience {months) 71.9 48.6 8-212 -.112

EXPERIMENTAL TEST BATTERY

All the tests of the GATB, B-1002B, were administered to the sample groué
during the period of May through June 1964.

CRITERION !
1

The criterion data consisted of supervisory ratings of job proficiency made
at approximately the same time as the tests were administered with a time

interval of two weeks between the two ratings. . The immediate supervisor
rated each worker.

Rating Scale:

An adaptation of USTES Form SP-21, "Descriptive Rating Scale" was used. The
scale consisted of eight items. Each item has five alternative responses
correspondlng to different degrees of job proficiency. '

b e11ab111t

A reliability coefficient of .93 was "obtained between the initial ratings
and the reratings, indicating a significant relationship. The final
criterion con51sts of the combined scores of the two ratings.

Criterion Score DlStI‘lbUtht.\ :

Possible Range: 6-80
Actual Range: 17-80
Mean: 56.3
Standard Deviation: 10.3

Criterion Dichotomy:

The criterion distribution was dichotomized into low and high groups by
placing 34% of the sample in the low group to correspond with the per-
centage of workers considered unsatisfactory or marginal. Workers in the
high ciitérion group were designated as "good workers" and those in the low
group as "poor workers." The criterion critical score is 51

APTITUDES CONSIDERED FOR INCLUSION IN THE NORM

Aptitudes were selected for tryout in the norms on the basis of a qualitative
analysis of job duties involved and a statigtical analysis of test and

criterion data. Tables 3, 4, and 5 show the results of the qualitative and
statistical analyses

2
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"TABLE 3
Ciualitative Analysis

(Based on the job analysis, the aptitudes indicated appear
to be important to the work performed)

Aptitude Rationale

G - General Learning Ability Required to understand principles and
methods and to learn procedures in-
volved in the direction and control of
steam-electric generating units from
— a central contrel room.

V - Verbal Aptitude Reguired to understand instructions set
forth in station instruction bulletins,
clearance orders, and OK to work orders,
and understand oral status reports.
Required to read and comprehend information
contained in the various station logs, and
enter concise and meaningful information in
station logs. Must be able to communicate
with load dispatcher. Must be able to
instruct equipment operators and direct and
control the work of subordinates.

P - Form Perception - " Required to perceive pertinent detail
when reading disls, gages, and re-
cording meter graphs. Required to
observe that'indicating signal )ights,

»meters, and gages are in agreement.
with the settings of remote control
devices. Required to view combustion
shadings and pattern characteristics
of flames on closed circuit television,
Required to inspect station equipment
and related systems, detect abnormalities,
end take corrective measures.

Q - Clerica! Perce >tion. Required to read indicating meters, gages,
and recording devices, and to accurately
record readings obtained on daily operating .
reports., Required to perceive pertinent

details contained in clearance and OK
to work orders.

M - Manual Dexterity Required to operate and adjust remote ;
control and manually actuated devices ‘
PR in accordance with planned or emergency i
switching sequences and to place.
equipment in or out of service, RN

s
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TABLE 4

Means, Standard Deviations. (SD), Ranges, and Pearson Product-Moment

Correlations with the Criterion (r) for the Aptitudes of the GATB

N =120
G - General Learning Ability 111.4 ©13.2 83-151 354
V - Verbal Aptitude 107.2 13.9 73-144 .276**
N - Numerical Aptitude - 105.7 13.8 80-143 .242:*
S - Spatial Aptitude 112.7 16.3 73-168 .228**
P - Form Perception ~ 99,7 18.0 58-139 .263*
Q - Clerical Perception 103.7 14.6 75-143 .214"
K - Motor Coordination 199.0 14.9  56-132 .239°%
F - Finger Dexterity 85.0 20.4 H 29-135 .291**
M - Manual Dexterity - 100.6 22,7 44-150 .244
¥Significant at the .05 level.
* *Significant at the .01 level.
TABLE 5
Summary of Qualitative and Quantitative Data
|
Type of Evidenée — Aptitudes .
R N |s |? |Q F | M
Job Analysis Data
Important X X _|x X
Irrelevant
Relatively High Mean X X
Relatively Low Sigma X X X
Significant Correlation -
With Criterion X X X X X X X
Aptitudes to be Considered
for Trial Norms G N S p Q F M
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DERIVATION AND VALIDITY OF NORMS '

Final norms were derived on the basis of a comparison of the degree to which .
trial norms consisting of various combinations of ‘G, V, N, S, P, Q, K, F, and
M-at trial cutting scores were able to differentiate between the 66% of the
sample considered good workers and 34% of the sample considered poor workers.
Trial cutting scores at five point intervals approximately one standard
deviation below the mean are tried because this will eliminate about one-third
of the sample with three-aptitude riormss For two-aptitude trial norms, mini-
mum cutting scores_of slightly more than one standard deviation below the
mean will eliminate about one-third of the sample; for four-aptitude trial
norms, cutting scores of slightly less tharr one standard deviation below the
mean will eliminate about one-third of the sample. The phi coefficient was
used as a basis for cemparing trial norms. The optimum differentiaticn for
the occupation of Steam-Power-Plant. Operatoyr (light, heat & power) 952.782-040
was provided by the norms of N-85, S-85, K-85 and F-75. The validity of these
norms is shown in Table 6. and is indicated by a phi coefficient of .40
(statistically significant at the .0005 level).

TABLE 6

Concurrent Validity of Test Norms N-85, S-85, K-85 and F-75

Nonqualifying dualifying Totai
Test~"Scores Test Scores ‘
Good Workers . 18 - 6l 79
Poor Workers .27 14 4]
Total 45 75 120
. ) .
Phi coefficient (§) = .40 Chi square (xy) = 19.6
- Significance level = P/2 < .0005

e~

TR

o DETERMINATION OF OCCUPATIONAL APTITUDE NORMS

The data for this study met the requirements for incorporating the occupation
studied into OAP-38 which is shown in the 1970 edition of Section II of the"
Manual for the General Aptitude Test Battery. A phi coefficient of .16 is
obtained with the OAP-38 nomms of N-80, S-85, and K-80.




SP-21
Rev. 2/61
DESCRIPTIVE RATING SCALE
s (For Aptitude Test Development Studies)

Score

Rating Scale for

D.0.T. Title and Code

Directions: -Please read Form SP-20, "Suggestions to Raters" and then fill in the
items listed below. In making your ratings, only one box should be
checked for each question.

Name of worker (print}
. (Last) (First)

Sex: 1iale Female "'

Company Job Title:

How often do you see this worker in a work sifudtion?
/7 See hia at work all tae time.

/7 See him at work several times.a day.

[/ See him at work several times a weok.

[/ Seldom see him-in work situation. : e

How long have you worked with him? -

[ 7 Under one month.
/7 One to two months.
___/ / Twree to five months.

[/ Six months or mare.
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How much work can ne accomplish? (Cperater's ability to org,am.ze job
duties and make officient use of his time,)

() L
() 2
( ) 3
()h’.
()5.

Capable of poor work output. Can perform only al a very slow
rate, '

Capable of fair work output. Can perform only at a slcw rate,
Capable of good work output. Can perform at a fast rate.
Capable of high work output. Can perform at 2 very fast ratc.

Capable of extremely high work output. Can perform at an
unusually fast rate.

How accurate is he in his work? (Cperator's ability o read neters and
other indicating devices on control board and record readings which vary

()
() 2
() 3
() b
() 5.¢

‘from normal, Hig ability to maintain accurate sta (3N 1088, )

Makes many errors., Work needs cqnstant checking.

Makes frequent errors. Work needs more checking than is
desi.rab.'.l.e.'

Ma.k_es errors occasionally. Work needs only normal checkirng,
Makes few errors. -Work seldom needs checking,

Rarely makes an error. Work almost never needs checking.

How much does he know' about his job? (Operator's understanding of the
principles, equipment and methods of operation that are involved
directly or indirectly with his work,)

() L
\ 20
) 3.
) b
) 5

Has very limited knowledge. Does not know enough to do
adequate work,

Has limited knowledge. Knows enough to 'get by", : \
Has moderate knowledge. Knows enough to do fair work.

Has broad knowledge. Knows enough to do good work.

Has complete knowlsdges _Kxipws..h.ia_work thoreughly.
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D. How quickly did he learn the job dut:.es and new tasks or operations”
(Operator?s ability to Learn rapidly the work he has to.do.)

() L

T ( ) 2. Somewhat slower than most operators in learning the job and in
grasiring new phases of the work.

S N AT N Y

Learned very slowly., Needed careful and repeated instructions.

Learned mos; things abput his job in the usual amount of time.

( ) &, Learned job du‘bies more’ quickly than most operators.
( )e 5. Learned ra idly Needed only the minimum amount of instructions

for even the Aifficult. job duties.

ot sA RTINS Mk o A0 St e W AT
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E, How much aptitude or facility does he have for this kind of‘ work?
(Operator!s adeptndss or capacity for performing his job easily and well,)

g

(') 1. Has great difficulty doing his job, Not suited to this kind
of work,

( ) 2. Hac some diffieulty doing his job., Is minimaliy suited to
this kind of work, ‘

( ) 3. Does his job without too much dn.fficulty. Fairly well suited
to this kind £ work.

( ) 4. Usually does his job without difficulty., Well suited to this

, kind of work,
( ) 5. Does his job with great ease.

Exceptionally well . suited for .
this kdnd of work. ‘

F, How resourceful js he when something different or out of the ordinary
occurs? (Operator's ability to apply what he already knows to a new

situation,)

( ) 1. Very smresourceful, Almost never is able to decide on a
course of action without assistance.

( ) 2. Unresourceful, Often has difficulty handli:ig new situations.
Needs agssistance on all but simpls situations.

( ) 3. Fairly resourceful. Sometimes knows what to do, scmetimes
doesn’t, Can deal with situations that are not too complex.

( ) 4. Resourceful, Usually able to handle new situations,

( ) 5. Very resourceful., Practically always resolves what to do when

confronted with new ‘situations.

Fhon
o
3

Rarely needs assistance.

12
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How well. and accurate does he communicate with others? {Operatoris

ability to understand and give instructions; to give adequate instructions
or reports’on abnormal or hazardous conditions; and to give and receive
messages via telephone and/or radio.) ‘ -

() L
() =
) 3
() &

() 5.

Has a good deal more difficulty than most in maintaining clear
communication with others, ,

Has trouble with communication, Sometimes is confused or
confuses others, '

Satiufactory, Usually gives and takes information fairly
accurately, ) ~

Better than-average, Seldom has any difficulty with communication.

Excels in understanding and making himself understood.

Considering all the factors already rated, and only these factors, how
satisfactory is his work? . (Operatoris "all-around” ability to perform

his jObo)

() .

() =
() 3
() &

Unsatisfactory., Performance usually not acceptable. Probably
would not be kept in the event of a reduction in force.

Not compleisly satisfactory, Of limited value to the organi-
zation, Performance occasionally not acceptable,

Satisfactory. A fairly proficient worker. Performance
genorally acceptable,

Goods A valuable operator. Performance usually excellent,

OQutstanding, An unusually competent operator. Performance
usually superior, ’

-
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FACT SHEET
| Job Title

i Steam-Power-FPlant Operator (light, heat & power) 952,782 =040
Joo Summary - |

Controls steam-electrical generating unit from central station , and maintains
station logs and operating reports, .

‘Work Performed

Confers with operator of previous shift and observes settings on control
board to determine operational status of boiler unit, turbo-generator

unit, electrical unit, and related equipment. Compares settings  on control .
board with 11luminated signal 1lights to determine if units are functioning
accordirg to settings. Reads log entries from previous shift to detect
unusual switching operations or equipmerdt being placed in or out of service.

Reads meters and gages on control boards to determine if combustion control,
rate of water flow, and steam pressure are being maintained at specified
temperatures and pressures, and if generator is operating and electric
current if flowing at specified vcltage and amperage. Adjusts remote control
devices to reguiate fuel-air ratios, temperatures, and pressures., Views
flame of boiler fuel burners on closed circuit television, and turns
combustion control knobs to restore flame pattern to specification. Reads
bojler drim water level gage and adjusts conirols to maintain specified
level. Observes synch roscope and synchronizing voltmeters on generator
recorder board to ascertain if generator voltage output is in cyclic phase

3 . with power distribution network. T:irns controls to trip generator out of
service when meters indicate out-of-phase condition. Turns controls to
regulate generator and regain synchronism with network, and closes switch

at point where synchronism indicates balanced phase relationship between
generator and network, :

Reads indicating meter, gages, and recording devices at times specified by
station instruction bulletin, and records readings on daily operating reports.
Records in log such data as switching and flame control actions, cable

. connection sites, work clearance and O.K. to work order activities, and

i switch or turbine shutdown time,

Studies clearance and O,K. to work orderc to determine type and location

] of repair, maintenance, or construction to be done. Evaluates switching

: steps necessary to execute order to insure‘that order, when executed, will
not disturb non-related circuits, circuit components, or equipmeni. Flans ;
switching sequence to provide specified disconnections, and rotates knobs '
in accordance with switching plan., Observes meters and signal lights before !
and after each switching step to ascertain that de-energizing is proceeding




acoording to plan., Opens and locks in position manual switches, Records
time switches were opened, type of switches, and location of switches on

"station remote control switching form, Releases clearance or.0,K, to work
orders to person responsible for work,

Confers with station operators and reviews station legs to determine
operctional status of mechanical and electrical systems and related .
equipment and to detect unusual switching actions praparatory to inspecting
stations. Inspects electro-mechanical and related generating and auxiliary
equipm:nt and observes metering instruments and pressure, temperature, level,
and tension gages to detect such malfunctions as abriormul heat or noise or
ieaks in steam, fuel, air, and water lines &nd valvos, Manipulates hand
corirols or notifies central control to shut down anrd isolate defective
equipment, Operates controls needed to adjust and ¢orrect malfunction.
Notifies central control of types of corrections or alterstions made.

Effectiveness of Norms
Only 66% of the non-test-selected workers used for this study were good
workers; if the workers had been test-selected wi%h the S-340 R norms, 81%
would have been good workers., -34% of the non-test-selected workers used

for this study were poor workers; if these workers hai been test-selected
with the 5-340 R norms,only 1% would have been poor workers, .

Applicability of S-34CR Norms

The aptitude test battery is applicable to jobs which include a majority of
duties described above.
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